Greif,8 in 1891, described a 50-year-old man (his own father) with a left hemiplegia resulting from a stroke at the age of 46. This man was said to have complete absence of the left pectoralis major and minor muscles. It is not clear whether this was a congenital anomaly, although the defect had been noted before the stroke. The limbs were normal. The man's son had complete absence of the left pectoralis major and minor, the left breast tissue was hypoplastic, and there was partial absence of the left serratus anterior muscle. The left arm was 1-5 cm shorter than the right and its circumference was also
The Poland anomaly comprises congenital unilateral absence of part of the pectoralis major muscle in combination with a widely varying spectrum of ipsilateral upper limb defects. '-4 There are, in addition, patients with absence of the pectoralis major in whom the upper limbs are normal, and much confusion has been caused by the careless labelling of this isolated defect as the Poland anomaly. It is possible that the two disorders are part of a single spectrum, though this has never been investigated.
The Poland anomaly is a limb defect which enjoys the unique position of being exclusively unilateral.5 The aetiology of the condition is unknown, although evidence has accumulated to suggest that first trimester exposure to ergot alkaloids may account for some cases.46 McKusick7 lists the Poland anomaly as a dominantly inherited disorder in his catalogue, though there is not in fact a single report of the Poland anomaly occurring in more than one member of a family. This listing is probably because of the fact that there are some reports of the familial occurrence of some of the features of the Poland anomaly.
Greif,8 in 1891, described a 50-year-old man (his own father) with a left hemiplegia resulting from a stroke at the age of 46. This man was said to have complete absence of the left pectoralis major and minor muscles. It is not clear whether this was a congenital anomaly, although the defect had been noted before the stroke. The limbs were normal. The man's son had complete absence of the left pectoralis major and minor, the left breast tissue was hypoplastic, and there was partial absence of the left serratus anterior muscle. The left arm was 1-5 cm shorter than the right and its circumference was also Received for publication 12 January 1982. slightly reduced. The hands were normal. Another son (Greif himself) said that his own left pectoralis major was weaker than the right. "Although the difference is obvious, the author still had to carry out his military duties"! Trosev and colleagues9 have been widely quoted as reporting familial cases of the Poland anomaly. However, this is untrue. They described a mother and child with autosomal dominant radial sided upper limb defects. They stated that the son also had an absent right pectoralis major, but the published photograph fails to confirm this unusual association. In the same paper, a patient with the Poland anomaly is reported whose father had partial cutaneous syndactyly of the second and third toes on both feet. How either of these families came to be regarded as familial cases of the Poland anomaly is obscure.
Another report10 describes a 56-year-old man who, after the removal of a right sided pericardial cyst, was found to have absence of the sternocostal head of the right pectoralis major. The right breast was hypoplastic and there was less hair in the right axilla, both features suggesting that this was a true congenital malformation and not an acquired defect. The right arm was hypoplastic and 2 cm shorter than the left arm, and there were flexion contractures at the distal interphalangeal joints in all digits of the right hand except the thumb. The middle phalanges of these digits were shortened, but there was no syndactyly. This man had five children and two of them had pertinent congenital abnormalities. A daughter had hypoplasia of the left breast and nipple with normal pectoral muscles and normal hands. A son had a hypoplastic left hand with brachydactyly but no syndactyly, and his pectoral muscles were normal. The authors suggested that this was simple autosomal dominant inheritance of the Poland 293 TJ David anomaly. However, there must be some reservations about this. In none of the three subjects was there any syndactyly, in two of them the pectoral muscles were intact, and only one member of the family had the Poland anomaly. The abnormalities in these three cases are sufficiently atypical to suggest that this interesting family had a different condition.
In one case of the Poland anomaly,'" the paternal cousin had an absent pectoralis major with breast hypoplasia and some possible minor hand asymmetry. The rather remote family relationship was explained on the grounds of delayed mutation.
There is a brief report from China12 of a man with an absent right pectoralis major and breast whose father had "the same defect". No other relevant details were given. There is also a report of two sisters with absence of the pectoralis major,13 14 though the authors pointed out that the sisters did not have limb malformations and therefore did not have the Poland anomaly.
Finally, there are three reports suggesting some connection between pectoralis muscle absence and preaxial upper limb defects. A report on triphalangeal thumbs15 describes a father and son who both had bilateral absence of the pectoralis major and minor muscles and bilateral triphalangeal thumbs. However the reliability of these observations is questionable. There were no illustrations of the pectoralis muscle absence, and the authors do not appear to have appreciated the significance of this family, for bilateral congenital absence of the pectoralis major has never been described. A more recent report16 describes an infant with duplication of the distal phalanx of the right thumb and a hypoplastic left hand, with "mild hypoplasia of the pectoral muscle and nipple". (The precise nature of the pectoralis defect is not clear.) The mother had absent or hypoplastic distal interphalangeal flexion creases on all four fingers on both hands. The relationship between the abnormalities of mother and child appears obscure. Lastly, there is the newly described 'IVIC' syndrome, inherited as an autosomal dominant trait, comprising bilateral preaxial upper limb defects varying from slightly hypoplastic thumbs to severely malformed upper limbs, external ophthalmoplegia, hearing impairment, thrombocytopenia, and imperforate anus.17 This syndrome has been found in one Venezuelan family, and of the 19 cases studied two had defects of the pectoral muscles.17 Both had severe, bilateral, but asymmetrical upper limb defects. In both cases defects of the pectoral muscles were observed on the more severely affected side. In one case the left "pectoral girdle muscles" were described as "atrophic", and in the other case "severe hypoplasia of the deltoid and pectoralis major muscles" was noted on (see  table) . Investigation of the family revealed that the mother's father's brother's son (case 2) was similarly affected. CASE 2 This was a 38-year-old man, the third child of a mother aged 33 and a father aged 37 at the time of conception. Severe nausea and vomiting in the first trimester was treated with an unidentified "white medicine". At 12 weeks' gestation the mother had two teeth extracted under general anaesthetic. An 
